Two field experiments were carried out at a Private Farm named Royale herbs in Elbawiti Village, El Wahat El-Bharia District, Giza Governorate, Egypt during the two consecutive seasons of 2016/2017 and 2017/2018 to study the effect of different fertilizer types (mineral, organic and bio fertilizers) treatments on vegetative growth, yield components and volatile oil as well as total carbohydrates percentage of chamomile plant. The performance of organic fertilization (compost and humic acid) and biofertilization (nitobein or/and phosphorein) were compared with standard, commercial rates of N, P, K and Mg fertilizers with respect to the growth, yield and essential oil of Matricaria chamomilla. In the two successive seasons, plants treated with chemical fertilization showed a significant increase in vegetative growth (plant height, number of branches per plant, fresh and dry weights per plant) compared to the other types of fertilizers under study. The highest rate of chemical fertilizers (N, P 2 O 5 , K 2 O and MgO at 125, 100, 62.5 and 30 kg/faddan, respectively) recorded the highest value in each yield component (flower heads number per plant as well as flower heads air-dry weight per plant and per faddan) compared to the other ones under study, in most cases. In the same time, organic fertilization (30 m 3 compost + 1 kg humic acid/ faddan) recorded an increase in these yield components compared to the other organic fertilizer rates in both seasons. Also, fertilization at (1 kg of nitrobein + 30 m 3 compost/faddan) recorded a significant increase in volatile oil percentage of chamomile plant compared to either of sole chemical or biological fertilizer rates under study.
INTRODUCTION
Chamomile (Matricaria chamomilla, L.) is an annual plant belongs to family Asteraceae. Chamomile is the most important medicinal plants worldwide. This plant has been used for thousands of years in traditional Roman, Greek and Egyptian medicine to treat different diseases such as anxiety, chest colds, psoriasis and insomnia (Andrzejewska and Woropaj-Janczak, 2014). Later, one third of human demands for drugs are acquired from medicinal and aromatic plants (Agatonovic- Kustrin et al., 2015) . In addition, increasing demand of pharmaceutical factories for primary materials, more importantly, conservation of natural genetic resources and lay emphasis on the production as well as research on enhancing and processing of medicinal and aromatic plants.
The macronutrients, N, P, and K, are often classified as 'primary' macronutrients, because deficiencies of N, P and K are more common than the 'secondary' macronutrients, Ca, Mg, and S. Most of the macronutrients are represent 0.1 to 5%, or 100 to 5000 parts per million (ppm), of dry plant tissue (Wiedenhoeft, 2006) . Nitrogen is the most important nutrient element in terms of plant growth, physiology and carbohydrate content (Almodares et al., 2008) . http:/www.journals.zu.edu.eg/journalDisplay.aspx?Journalld=1&queryType=Master Plant Production Science *Corresponding author: Tel. : +201008002904 E-mail address: mohammedahmed1980@yahoo.com
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It is a constituent of chlorophyll, amino acids, proteins, alkaloids, and protoplasm. Phosphorus is an important constituent of bio-molecules like nucleic acids, phospholipids and ATP. Usually most soils are suffering from phosphorus deficient because of fixation problems, which makes it less available to the plants especially in clays soils (Gentili et al., 2006; Rotaru and Sinclair, 2009) . Potassium is important for maintaining osmotic balance, phloem transport, and photosynthesis (Tripler et al., 2006) . Moreover, improving nutrient use efficiency of crop plants leads to a substantial enhancement of the plant yields. Magnesium has major physiological and molecular roles in plants, such as being a component of the chlorophyll molecule, a co-factor for many enzymatic processes associated with phosphorylation, dephosphorylation. It has functions in protein synthesis that can affect the size, structure, and function of chloroplasts (Marschner, 1995) .
Organic manure agriculture had become attention in the last few decades as a positive alternative to mineral fertilizers. Organic fertilizers are very save for human, animal and environment. It improves the soil properties, raising fertility of soil, reduce the costs and improve the quality of product and safe of pollution environment. Organic agriculture is based on minimizing the application of external inputs and avoiding the use of synthetic fertilizers and pesticides (Lazcano et al., 2009 ). Mikkelsen (2005) reported that humic acid has a high molecular weight and high complexation ability. Sangeetha et al. (2006) reported that humic material have two direct and indirect effects on physiological and biochemical processes in plant and on physical, chemical, and biological properties of soil.
Bio-fertilizers are complex of some microorganisms that mobilize main nutrients from unavailable to available one, could improve seed germination and root system, they are considered as a replacement for chemical fertilizers for improving soil fertility and crop production. Regarding the importance of medicinal plants and their role in human health, it is very important to increase their biomass without application of harmful chemical fertilizers. The most important advantages of growth promotion bacteria inducing was regulation hormones, development of growth and nutrients uptake (Mohamed, 2006) .
The most important aim of this study was to investigate the effect of different fertilizer types (mineral, organic and bio-fertilizers) on growth, flower yield, volatile oil and total carbohydrates percentage of Matricaria chamomilla plant under Giza Governorate conditions.
MATERIALS AND METHODS
Two field experiments were carried out at Private Farm named Royale herbs in El-Bawiti Village, El-Wahat El-Baharia District, Giza Governorate, Egypt during the two consecutive seasons of 2016/2017 and 2017/2018, to study the effect of fertilizer types (mineral, organic and bio fertilizers) on vegetative growth, fruit yield components, volatile oil production and chemical constituents of chamomile (Matricaria chamomilla) plant.
Seeds of chamomile were obtained from Research Centre of Medicinal and Aromatic Plants, Hort. Res. Inst., ARC, Dokky, Giza, Egypt. The seeds were sown in the nursery on 15 th October, in the two seasons. The physical and chemical properties of the used soil were shown in Table 1 , according to Chapman and Pratt (1978).
Chamomile transplants (30 days old about 10 cm lengths) were transplanted on 15 th November in both seasons. Seedlings were transplanted on one side of each ridge in 70 cm width and 30 cm apart. Each plot consists of three ridges; each one is 20 m long. The area of the experimental unit was 42 m 2 .
The current study was achieved to evaluate the effect of different fertilization types as follow:
Mineral Fertilization
Quantities of N + P 2 O 5 + K 2 O + MgO (kg/ fad.) were about:
1. 75 + 60 + 37.5 + 22.5, 2. 100 + 80 + 50 + 30 (recommended dose) and 3. 125 + 100 + 62.5 + 37.5. The chemical fertilizers were applied throw irrigation as ammonium sulfate (20% N), urea phosphate (44% P 2 O 5 ), potassium sulfate (50% K 2 O) and magnesium sulfate (16% MgO) every three days intervals during the first and second seasons. Compost at 30 m 3 /faddan was added at the time of soil preparation as a soil application. The moisture of compost was about 25-30%. Also, physical and chemical properties of the used compost are shown in Table 2 .
Organic Fertilizers
Vegetarian humic acid fertilizer (GrowTech For Agricultural Development Company) contains 92% humic acid. Humic acid rates were applied three times to the plant root area during the vegetative period starting 35 days intervals from planting time and between additions through drip irrigation system after being dissolved in fixed amount of irrigation water, when each addition.
Organic and Bio-fertilizers
1. Compost at 30 m 3 + 1 kg nitrobein/faddan; 2. Compost at 30 m 3 +1 kg phosphorein/faddan and 3. Compost at 30 m 3 + 1 kg nitrobein + 1 kg phosphorein/faddan).
Chamomile seedlings were inoculated with nitrobein (Azospirillum lipofrum) and phosphorein (Bacillus megatherium var phosphaticum) just before transplanting and repeated again before flowering as soil application which produced by General Organization for Agriculture Equalization Fund (GOAEF).
The ten treatments were arranged in randomized complete block design with three replicates. The mineral fertilizer levels and humic acid rates treatments were added by using drip irrigation system (fertigation). All agricultural practices were performed as usual, in the region for the production of chamomile plants.
Data Recorded
A random sample of three plants from each sub plot was taken; the 1 st cut at 70 days and the 2 nd cut at 115 days after planting and the following data were recorded:
Growth parameters
After every cut, plant height (cm), number of branches/plant as well as herb fresh and dry weights/plant (g) was recorded.
Yield components
After every cut, outside flower diameter (cm), flower heads number/plant and flower heads air-dry weight/plant (g) and/faddan (kg) were calculated.
-- 
Volatile oil and total carbohydrate percentages
At harvest time (at the end of every cut) about 10 g of each air-dried sample (flower heads) was separated triturated and steam-hydro distilled for 3 hours. The extraction of oils was carried out according to method of European Pharmacopoeia (1983) . Also, total carbohydrates percentage of flower heads was determined according to the methods described by AOAC (1990).
Statistical Analysis
Data of the present work were statically analyzed and the differences between the means of the treatments were considered significant when they were more than the least significant differences (LSD) at the 5% level by using computer program of Statistix Version 9 (Analytical Software, 2008).
RESULTS AND DISCUSSION

Growth Parameters
The results illustrated in Table 3 show that, by general means assessment, the maximum increase in each of plant height and number of branches/plant values was obtained from the treatment of mineral fertilization compared to the other types (organic or bio fertilization) under study. There were no significant difference between organic and bio fertilization types in this concern, in most cases. However, 30 m 3 compost + 1 kg nitrobein per faddan in the first season and 30 m 3 compost + 1 kg nitrobein + 1 kg phosphorein per faddan in the second one gave the highest values regard number of branches/ plant compared to the other biofertilization rates under study.
Furthermore, fresh and dry weights of herb/ chamomile plant (g) were gradually increased with increasing chemical fertilization rates in the two cuts during both seasons, in most cases (Table 4 ). Herb fresh and dry weights per plant were influenced by organic fertilizer treatments.
The maximum values in this connection were obtained from combined application of 30 m3 compost/faddan and humic acid at 1 kg/faddan compared to the other organic fertilization rates in both seasons. In addition, chamomile herb fresh weight recorded the highest values in the first season and herb dry weight per plant in the two seasons by applied 30 m 3 compost + 1kg nitrobein + 1 kg phosphorein per faddan compared to the other biofertilization rates under study.
Moreover, in this respect El-Sherbeny et al. (2015) revealed that, in general, all NPK ratios caused significant stimulation to various growth parameters. Applied the ratio of 200:100:50 kg/fad., of NPK fertilizer produced the highest mean values of Portulaca oleracea characters (plant height, number of branches and fresh and dry weights). El-Sayed et al. (2018) showed that the organic fertilizers had a better effect on total herb fresh and dry weights per plant of Cymbopogon citratus than bio fertilizer treatments.
In addition,
Also, Bio-fertilizer is microbial inoculants used for ferity with the objective of increasing the number of such microorganisms and to accelerate certain microbial processes in the rhizosphere of inoculated plants or soil to enhance plant growth and development (Willer and Lernoud, 2019). 
Yield Component Parameters
According to results tabulated in Tables 5  and 6 it could be concluded that the chemical fertilizers progressively induced the highest number of flower heads /plant, flower heads airdry weight/plant and flower heads air-dry weight/faddan as compared with organic or biofertilization in both cuts and in the two seasons. Mostly, the highest values in this concern were obtained from N, P 2 O 5 , K 2 O and MgO at 125, 100, 62.5 and 30 kg/faddan compared to the other ones in the two cuts during the two seasons under study. Moreover, the combination between 30 m 3 compost +3 kg humic acid/ faddan in the two cuts during the two seasons produced the highest values in outside flower diameter and number of flower heads/chamomile plant (except that of number of flower heads in the first one) compared to the other organic fertilization rates. However, flower heads air-dry weight/plant and/faddan in the first season recorded the highest values when treated with 30 m 3 compost + 1kg humic acid/faddan compared to 30 m 3 compost alone. Generally, 30 m 3 compost + 1 kg nitrobein gave the highest values in chamomile yield components (flower heads number per plant as well as flower heads air-dry weight per plant and per faddan) in the two cuts during both seasons, in most cases. Nassar et al. (2015) revealed that increasing level of the used mineral fertilizers (N + P) induced significant increases in seed yield/plant of thorn apple plant. Seed yield of coriander was higher when 100% fertilizer dose was used but yield decreased when 25% less fertilizer applied (Kamrozzaman  et al., 2016) .
Furthermore,
Also , El-Sayed et al. (2017) indicated that 100% organic fertilizer gave the highest dill number of umbels per plant, and umbel diameter. Meanwhile, 100% organic fertilizer treatment was the best treatment for fruit weight (g/plant) and fruit yield (ton/fad.) compared with other treatments at the dried ripe fruits for two growing seasons. In the same time, Marjoram transplant treated with halex-2 biofertilizers gave the highest values of herb fresh and dry yield, while plants treated with nitrobein as biofertilizers gave intermediate values at different cuts in this respect (Al-Fraihat et al., 2011). Arafa et al.  (2017) reported that the treatment of farmyard manure + nitrobein was the most effective for increasing fresh and dry herb yields of Mentha longifolia , and the treatment of rabbit manure + nitrobein was the most effective for increasing the yield and main constituents of the volatile oil in both seasons . Baqual et al. (2019) concluded that the use of various forms and strains of nitrogen fixing bacteria viz., Azotobacter, Azospirrillum and Rhizobium has proven to be very promising in crop use either singly or in consortium which not only improves the yield but also holds a greater promise for effective control against various plant diseases. Moreover, Rahimi et al. (2019) showed that the highest seed yield and biological yield were observed in cephalaria plants treated with mycorrhiza + vermicompost, whereas the highest 1000-seed weight was obtained from the application of mycorrhiza + manure.
Volatile Oil and Total Carbohydrates
Results shown in Table 7 indicate that, the percentage of chamomile volatile oil in flower heads was greatly increased by organic as well as bio-fertilizer treatment as it gave the highest values as compared to mineral fertilization at the both cuts in the two seasons. Whereas, the highest values in total carbohydrates percentage were obtained from N, P 2 O 5 , K 2 O and MgO at 100, 80, 50 and 24 kg/faddan compared to the other ones in the two cut during the two seasons under study. General mean of biological fertilization produced the second highest values in this regard at the two cuts in both seasons. Sayed (2015) found that NPK fertilizer led to improve plant total chlorophyll content which reflected on increasing essential oil (%) of caraway plant. Aly et al. (2015) showed that total carbohydrate contents showed significant increase with applied nitrogen fertilizer treatments alone, meanwhile the total carbohydrate contents were increased insignificantly with the other used treatments during the two seasons in comparison et al. (2015) concluded that using mycorrhiza as well as azotobacter to fertilize basil plants led to an increase in the essential oil yield.
Matter and El
Also,
Conclusion
It is preferable from the previous results that treating chamomile plants with chemical fertilizers treatment, for enhancing growth and yield components of this plant. Therefore, the present study strongly admit the use of such treatment (organic and bio-fertilization) to provide good and high exportation characteristics due to its safety role on human health with increasing volatile oil percentage of Matricaria chamomilla.
